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METHOD AND SYSTEM FORMANAGING 
THE PROVISIONING OF ENERGY TO OR 
FROMA MOBILE ENERGY STORAGE 

DEVICE 

0001. The present disclosure relates generally to mobile 
energy storage devices, and more particularly, to a method 
and system for managing the provisioning of energy to or 
from the mobile energy storage devices. 

BACKGROUND 

0002 Mobile energy storage devices, including electric 
vehicles with batteries (broadly mobile energy storage units), 
Such as plug-in hybrids, are just beginning to emerge as 
alternative to conventional vehicles. As an example, electric 
vehicles will require a whole new charging infrastructure to 
replace the present resources for conventional vehicles. Such 
as gas stations, and it will be some time before Such infra 
structure matures. Additionally, the charging of electric 
vehicles will require planning, foresight and careful attention 
that are unnecessary with respect to fueling conventional 
vehicles. For example, a conventional fossil fuel driven 
vehicle can be fueled at a service station in a matter of several 
minutes. The inconvenience of having to make an unsched 
uled stop to fuel the vehicle in this manner is insubstantial. 
However, fully charging a near empty electric Vehicle may 
require several hours to complete. This poses a serious incon 
venience for the vehicle owner and creates logistical chal 
lenges to electric energy providers (e.g., a service station) 
because a limited number of charging stations (akin to a 
pumping station) may be occupied for a Substantial period of 
time by electric vehicles. Moreover, the cost to deliver electric 
energy may vary significantly depending on the time of day, 
thereby creating opportunities and pitfalls to an electric 
vehicle owner. In other words, an electric vehicle owner may 
save or lose money depending on when he chooses to charge 
the electric vehicle. 

SUMMARY 

0003. In one embodiment, the present disclosure discloses 
a method and system for managing the provisioning of energy 
to or from mobile energy storage devices. For example, the 
method receives a current intended energy use for a mobile 
energy storage device associated with a user, and analyzes 
whether the current intended energy use is achievable based 
upon a current energy state of the mobile energy storage 
device. The method then provides a recommendation to an 
endpoint device associated with the user in response to the 
current intended energy use. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0004. The teaching of the present disclosure can be readily 
understood by considering the following detailed description 
in conjunction with the accompanying drawings, in which: 
0005 FIG. 1 illustrates an exemplary network related to 
the present disclosure; 
0006 FIG. 2 illustrates a flowchart of a method for man 
aging the provisioning of energy to or from a mobile energy 
storage device; 
0007 FIG. 3 illustrates a high-level block diagram of a 
general-purpose computer Suitable for use in performing the 
functions described herein. 
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0008 To facilitate understanding, identical reference 
numerals have been used, where possible, to designate iden 
tical elements that are common to the figures. 

DETAILED DESCRIPTION 

0009. The present disclosure broadly discloses a method, 
a computer readable medium and a system for managing the 
provisioning of energy to or from a mobile energy storage 
device. Although the present disclosure is discussed below in 
the context of Internet Protocol (IP) Multimedia Subsystem 
(IMS) networks, the present disclosure is not so limited. 
Namely, the present disclosure can be applied to packet net 
works in general, e.g., Internet Protocol (IP) networks, Ser 
vice over Internet Protocol (SoP) networks, the Internet and 
the like. 

0010 Mobile energy storage units (such as those that 
power electric Vehicles) will require recharging as vehicles 
that utilize them travel from place to place. This raises new 
challenges, such as 1) determining where (and at what times 
and rates) facilities are available for connecting to an energy 
Source; 2) prioritizing access as required (e.g., by predicted 
need, time-of-day, using price or quantity limits); 3) billing 
for the energy delivered (e.g., based on time-of-day, or rate of 
charge); 4) when appropriate (e.g., during a peak demand 
situation) determining whether the vehicle is capable of sell 
ingenergy (e.g., providing energy back to the utility company 
or electric grid) instead of receiving energy, and whether this 
is allowed and makes sense for the user based on predictions 
of his upcoming travel needs and preferences. In addition, in 
the case of electric cars and plug-in hybrids, strangers may 
wish to Swap electric charge between their vehicles (e.g., a 
direct connection between the two vehicles via an electric 
cable), thereby creating a “mobile grid.” 
0011. To address these issues and others, embodiments of 
the present disclosure utilize communication and data pro 
cessing technology to enhance the efficiency and ease of 
energy delivery and consumption in a variety of novel meth 
ods. In particular, databases, location information, data min 
ing, communication and billing services, and other informa 
tional data can be shared via an integrated network and the 
gathered data can be used to efficiently calculate optimal 
energy transaction scenarios. For example, charging an elec 
tric vehicle away from home may be facilitated by a method 
of automatically identifying both the vehicle battery that is 
receiving energy and the party (e.g., registered owner) 
responsible for paying the electric bill, and performing the 
necessary financial transactions. Alternatively, an amply 
charged vehicle battery may connected to a “visitor charging 
station and may actually provide energy back into the electric 
grid during times of peak demand, as long as the location and 
predicted driving behaviors of the operator of the vehicle 
(e.g., derived from network information and algorithms ana 
lyzing typical use patterns) indicate that this is prudent. In 
Such instances, the cost of the metered energy contributed by 
the vehicle battery would be credited to the registered owner. 
0012. As mentioned above, the present disclosure relates 
to managing the provisioning of energy to or from one or 
more mobile energy consuming and/or storage devices. The 
mobile energy consuming devices in one embodiment com 
prise electric vehicles. For ease of reference, the present dis 
closure will now primarily be described in connection with 
embodiments relating to electric vehicles as the mobile 
energy consuming devices. 
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0013 Electric vehicles (including plug-in hybrids) are just 
beginning to emerge as alternatives to conventional fossil fuel 
based vehicles and these electric vehicles require a whole new 
charging infrastructure to replace gas stations. In addition, it 
will be sometime before such a new infrastructure matures. In 
accordance with embodiments of the present disclosure, the 
mining of real-time and historical information enhances the 
efficiency and ease of using electric vehicles. For example, in 
one embodiment such information may broadly comprise 
vehicle location, user location, driving patterns, user itinerar 
ies (e.g., via user calendar information), traffic congestion, 
weather, energy source locations, source capacity, Source 
cost, peak-demand events, openness to "sink” energy, alter 
native mobile sources (e.g., other electric cars), etc. 
0014) To better understand the present disclosure, FIG. 1 
illustrates an example network 100, e.g., an Internet Protocol 
(IP) Multimedia Subsystem network related to the present 
disclosure. An IP network is broadly defined as a network that 
uses Internet Protocol to exchange data packets. It should be 
noted that the network 100 is only provided as an illustrative 
network. Any networks that can Support the methods as fur 
ther discussed below are contemplated by the present disclo 
SU 

0015. In one embodiment, the network 100 may comprise 
a plurality of electric vehicles 102-104 configured for com 
munication with the core IMS network 110 (e.g., an IP based 
core backbone network supported by a service provider) via 
an access network 101. Similarly, a plurality of electric 
vehicles 105-107 (i.e., the mobile energy consuming devices/ 
mobile energy storing devices) are configured for communi 
cation with the IMS core packet network 110 via an access 
network 108. The network elements 109 and 111 may serve as 
gateway servers or edge routers for the network 110. 
0016. The access networks 101 and 108 serve as a conduit 
to establish a connection between the electric vehicles 102 
107 and the Network Elements (NEs) 109 and 111 of the IMS 
core network 110. The access networks 101 and 108 may each 
comprise a Digital Subscriber Line (DSL) network, a broad 
band cable access network, a Local Area Network (LAN), a 
Wireless Access Network (WAN), a 3" party network, a 
cellular network and the like. The access networks 101 and 
108 may be either directly connected to NEs 109 and 111 of 
the IMS core network 110, or indirectly through another 
network. 
0017. SomeNEs (e.g., NEs 109 and 111) reside at the edge 
of the IMS core infrastructure and interface with customer 
endpoints over various types of access networks. An NE that 
resides at the edge of a core infrastructure is typically imple 
mented as an edge router, a media gateway, a proxy server, a 
border element, a firewall, a switch, and the like. An NE may 
also reside within the network (e.g., NEs 118-120) and may 
be used as a SIP server, a core router, or like device. 
0018. The IMS core network 110 also comprises a Home 
Subscriber Server (HSS) 127, a Serving Call Session Con 
trol Function (S-CSCF) 121, a Media Server 125, and an 
Application Server 112 that contains a database 115. An HSS 
127 refers to a network element residing in the control plane 
of the IMS network that acts as a central repository of all 
customer specific authorizations, service profiles, prefer 
ences, etc. 
0019. The S-CSCF 121 resides within the IMS core infra 
structure and is connected to various network elements (e.g., 
NEs 109 and 111) using the Session Initiation Protocol (SIP) 
over the underlying IMS based core backbone network 110. 
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The S-CSCF 121 may be implemented to register users and to 
provide various services (e.g. VoIP services). The S-CSCF 
interacts with the appropriate VoIP/SolIP service related 
applications servers (e.g., 112) when necessary. The S-CSCF 
121 performs routing and maintains session timers. The 
S-CSCF may also interrogate an HSS to retrieve authoriza 
tion, service information, user profiles, etc. In order to com 
plete a call that requires certain service specific features, the 
S-CSCF may need to interact with various application servers 
(e.g. various VoIP servers). 
(0020. The Media Server (MS) 125 is a special server that 
typically handles and terminates media streams to provide 
services Such as announcements, bridges, and Interactive 
Voice Response (IVR) messages for VoIP service applica 
tions. The media server also interacts with customers for 
media session management to accomplish tasks such as pro 
ceSS requests. 
0021. The application server 112 may comprise any server 
or computer that is well known in the art, and the database 115 
may be any type of electronic collection of data that is also 
well known in the art. In one embodiment, the database 115 
may store information that is used by the application server 
112 to manage the provisioning of energy to or from electric 
vehicles 102-107, as will be discussed in further detail below. 
It should be noted that the communication system 100 may be 
expanded by including additional mobile energy consuming 
devices, access networks, network elements, application 
servers, etc. without altering the scope of the present disclo 
SU 

(0022. In the embodiment depicted in FIG. 1, the core IMS 
network 110 is in communication with various external 
energy repositories such as the energy grid 130, third party 
charging stations 140, and other sources such as homes 155 
and offices 158. As referred to herein, the energy grid 130 may 
comprise one or more electric utility grids (i.e., electricity 
transmission networks). Such as maintained by one or more 
utility companies. Thus, although the energy grid 130 is 
referred to herein in the singular form, it should be understood 
that the energy grid 130 may comprise one or more Sub-grids. 
In addition, although the energy grid 130 is depicted in FIG. 
1 as being coupled to the IMS core network 110 via a single 
interface, it should be understood that the energy grid 130 
may have numerous connections with the IMS core network 
110, which may traverse various geographic locations, and 
the connections may alternatively include one or more access 
networks (not shown). 
0023 Invarious embodiments, one or more energy reposi 
tories (broadly energy sources) in communication with the 
IMS core network may comprise third party charging stations 
140. For example, a business may operate a charging station 
in a manner similar to conventional gas stations, but provide 
electric charging to electric powered vehicles. While, a third 
party charging station 140 may not generate its own energy, it 
may procure wholesale quantities of energy (e.g., from an 
energy utility company), and resell the energy to owners of 
electric Vehicles. For example, a third party charging station 
140 may obtain energy from the energy grid 130 at a discount 
rate and resell the energy to one or more of the electric 
vehicles 102-107 at a higher rate. However, it should be noted 
that charging station could in fact be owned and operated by 
an utility company that also provides electricity to the user's 
home or business. 

0024. In addition, the third party charging stations 140 
may interface with the IMS core network 110 in various ways. 
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For example, multiple third party charging stations 140 may 
be owned by a single entity which may maintain its own IP 
network with a central database which may track and main 
tain data on various resources at the various charging station 
locations controlled by the entity. Thus, there may be a single 
point-of-contact between the IMS core network 110 and the 
single entity for communicating information relating the vari 
ous charging station resources (e.g., the number of available 
spaces or slots for charging, the charging rates, the type of 
charging (fast charge or slow charge), and the like). Alterna 
tively, each third party charging station 140 may interface 
individually with the IMS core network 110. Numerous addi 
tional interface architectures may be implemented, all within 
the spirit and scope of the embodiments disclosed herein. In 
addition, regardless of the manner of interfacing between the 
IMS core network 110 and third party charging stations 140, 
the connection(s) may comprise one or more access networks 
(not shown) and may comprise one or more of any of a 
wireless, fiber-optical or other physical link. 
0025. In various embodiments, other energy sources of 
energy in addition to the energy grid 130 and third party 
charging stations 140 may be operatively coupled to the IMS 
core network 110. For example, another source of energy may 
simply be an electrical outlet in a home 155 or office 158. 
Accordingly, in various embodiments, the home 155 or office 
158 may comprise a “smart home” or “smart office each 
having capability for interfacing with an IP network, Such as 
a local personal computer, a network interface card, a wireless 
interface card and a connection to a local access network, 
such as via an Internet service provider (ISP) network. For 
example, a home 155 serving as an energy source as described 
herein would be the home of the owner of an electric vehicle 
102-107. However, the home 155 could just as easily com 
prise that of a friend or a neighbor. Similarly, although the 
office 158 would typically comprise the place where the 
owner of an electric vehicle 102-107 actually works, the 
office 158 may comprise any other building with an interface 
for sourcing energy to, and receiving energy from, an electric 
vehicle 102-107. For example, office 158 may comprise 
another office near where the owner of an electric vehicle 
102-107 works. Although not depicted in FIG. 1 for clarity, it 
should be understood that numerous other homes and offices 
may be in communication with the IMS core network 110. In 
addition, the connections between the IMS core network 110 
and the office 158 and home 155 may be similar to the con 
nections between the IMS core network 110 and the energy 
grid 130 and/or third party charging stations 140 (e.g., via one 
or more access networks, etc.). 
0026. The above IP network is described to only provide 
an illustrative environment in which packets for Voice, data 
and multimedia services are transmitted on networks. As 
Such, the current disclosure discloses a method and system for 
managing the provisioning of energy to or from mobile 
energy storage devices in an exemplary communication net 
work (e.g., an IMS network) illustrated in FIG. 1 and as 
described above. 

0027 FIG. 2 illustrates a flowchart of a method 200 for 
managing the provisioning of energy to or from mobile 
energy storage devices in an IMS network. In one embodi 
ment, one or more steps of the method 200 can be imple 
mented by the application server 112 or a general purpose 
computer having a processor, a memory and input/output 
devices as illustrated below in FIG. 3. Alternatively, the 
method 200 may be implemented by the S-CSCF in coordi 
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nation with the application server 112 and/or the database 
115, or in any one of the network elements, such as NEs 109, 
111, 118, 119 or 120. 
(0028. The method 200 begins at step 205. At step 210, the 
method 200 initializes with information. For example, a 
device performing the method, such as an application server 
or general purpose computer may receive data/information 
from various sources which may comprise without limitation 
the devices depicted in FIG. 1, e.g., an energy grid 130, third 
party charging stations 140, homes 155, office buildings 158, 
and electric vehicles 102-107. Such information may also 
comprise userspecific information which may be received via 
one or more user endpoint devices, e.g., a personal computer 
at the user's home or office, wireless PDA, a mobile phone, a 
Smart phone, or an interface or computer provided by the 
user's electric vehicle. Thus, although electric vehicles 102 
107 in FIG. 1 are depicted as being in communication with 
IMS core network 110 via access networks 101 or 108, it 
should be understood that an electric vehicle as embodied 
herein may have no connectivity means of its own. Rather, in 
certain cases some or all relevant information regarding the 
electric vehicle may still be conveyed to the IMS core net 
work 110 indirectly such as through user endpoint devices 
and/or user responses to IVR queries via the user endpoint 
devices. 

0029. The embodiments herein describe several broad cat 
egories of information that are gathered by the method 200. 
For example, Such information may comprise current or his 
torical: (1) location information, (2) calendar or scheduling 
information, (3) energy need information, and (4) availability 
of energy source information and cost of energy information. 
The first three categories may be information that is specific 
to a particular user. For example, the userspecific information 
(broadly user information) may comprise various data includ 
ing the user's calendar data, which may indicate the upcom 
ing scheduled events (e.g., for the current day or week), 
current location information, current intended destination 
information, historical data, Such as the user's typical week 
day, weekend, time-of year or other routine, and user prefer 
ences. Such as cost preferences, energy charging time prefer 
ences, charging type preferences (e.g., trickle charge versus 
fast charge) or energy provider preferences (e.g., the user is a 
member of a third party energy provider's rewards program, 
or the user wants to be billed by the utility company serving 
the user so that the user receives one consolidated bill on 
electric use). For example, the user may maintain calendar 
data in an application, e.g., provided by third party Software 
Vendors, or a calendar application maintained by a network 
service provider, which the method obtains as part of the 
information gathering step 210. In one embodiment, the user 
specific information may include information relating to 
other family members, such as spouse and children's calendar 
information or information relating to the availability of addi 
tional electric Vehicles (e.g., a second family car). Advanta 
geously, providing user calendar information, both current 
and historical, gives the method greater opportunity to accu 
rately schedule/predict charging scenarios. 
0030 The user specific information may also include the 
user's energy need information. The energy need information 
may include current location and intended destination infor 
mation, as well as information pertaining to a user's electric 
vehicle. For example, electric vehicle related information 
may be obtained from a processing source (e.g., a vehicle 
processor or computer) residing within or integrated with the 
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electric Vehicle, and may track Such things as current velocity, 
current energy state of vehicle batteries, current location (e.g., 
GPS information), rate of energy consumption and utiliza 
tion, or acceleration data. Alternatively, as mentioned above, 
the vehicle related information may be manually entered by a 
user. In some embodiments, the method may interface with a 
user such as through interactive voice response (IVR) 
prompts via various user communication devices. For 
example, upon the method detecting that a user has entered a 
vehicle and will likely begin driving shortly, the method may 
query the user whether the user intends to drive directly home, 
as the method anticipates, or will make any unscheduled 
stops. The method may then make various calculations, 
depending upon the user response. For example, the energy 
need information may be derived from an aggregation of the 
user's calendar data, electric Vehicle data and responses to 
queries from the method (e.g., user responses to IVR 
prompts). 
0031. Also in step 210, the method gathers information on 
energy source availability and/or cost (broadly energy reposi 
tory information). For example, the method gathers informa 
tion from the energy grid 130 and third party charging stations 
140 on energy availability. As mentioned above, the energy 
grid 130 and third party charging stations 150 may be respec 
tively coupled to the IMS core network 110 via a single 
interface or via numerous connections with the IMS core 
network 110, which may traverse various geographic loca 
tions. The connections may alternatively include one or more 
access networks (not shown). The energy grid 130 may be 
maintained by an energy utility company for example, which 
may maintain a central or distributed information manage 
ment system (e.g., via one or more LANs, a WAN, one or 
more servers, databases, etc.). The method obtains informa 
tion relating to the energy grid 130 from the energy utility’s 
information management system. Such energy repository 
information may broadly comprise without limitation, the 
location and availability of energy, current and future energy 
prices, available types of energy transfer (broadly charging 
type information e.g., slow trickle charge, fast charge, etc.), 
whether the utility is accepting energy deposits (e.g., a user 
selling energy back to the grid) and at what prices, how the 
user will be billed (broadly billing information e.g., credit 
card, or via the utility company currently serving the user, and 
the like). The source energy availability information may 
include location specific pricing information, types of energy 
available (fast charge, slow trickle, etc.), and quantities of 
energy available. In addition, the source energy availability 
information may also include information on opportunities to 
"sink” energy, that is, to buy-back energy from the users of 
electric vehicles with extra available charge. For example, a 
third party charging station may be short on available charge 
and may therefore desire to purchase additional charge from 
users with electric Vehicles having charge to spare. The 
method may gather Such information from third party charg 
ing stations 140, the energy grid 130, or even from other users 
who may wish to find opportunities to trade charge directly, 
vehicle-to-vehicle for a fee. 

0032. In one embodiment, the method queries the infor 
mation sources to provide the requested information. In 
another embodiment, the sources of information provide the 
data/information automatically, e.g., at predefined time inter 
vals. The predefined time intervals may be a network- or 
user-configurable parameter and may be particularized to 
different device types and even to individual devices. Addi 
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tionally, the information sources may be configured to pro 
vide information directly or indirectly, such as by a user 
manually inputting the information via a personal computer, 
wireless PDA, etc. and transmitting the information as nec 
essary or desired. For example, as mentioned above, the 
method may prompt a user for responses to various queries, 
Such as via an exchange with an IVR system. 
0033. In step 220, the method analyzes information per 
taining to a current intended energy use. For example, an 
owner upon entering an electric Vehicle may inform the com 
puter on the vehicle of the current intended energy use, e.g., 
intended destination (e.g., a work location) for the current use 
of the electric vehicle. In one embodiment, the current 
intended energy use is then provided to the application server 
112 by the computer on the vehicle. Alternatively, the owner 
may simply activate an application of a communication 
device (e.g., a Smartphone) to declare the current intended 
energy use, e.g., that he or she is now heading to work. In turn, 
the current intended energy use is received by the application 
server 112 via the Smartphone. 
0034) For example, the current intended energy use may 
include information pertaining to the current location, 
intended destination and current energy state of an electric 
vehicle. At step 220, the method analyzes the information 
obtained in steps 210 and 220 to determine whether the user's 
electric Vehicle has enough electric charge (i.e., energy) to 
complete the current intended energy use, e.g., within a rea 
sonable margin of safety/error. If the method determines that 
the user's electric vehicle has enough charge to safely reach 
the intended destination, then the method communicates to 
the user (broadly a recommendation or a notification pertain 
ing to a likelihood of success) that the current intended energy 
use is recommended. For example, the method may transmit 
a message to one or more user devices, or an interface inte 
grated in the electric vehicle to notify the user that the trip may 
be safely attempted with the current energy state of the elec 
tric vehicle. Alternatively, if the method determines that the 
user's electric Vehicle does not have enough charge to safely 
reach the intended destination, then the method communi 
cates to the user that the current intended energy use will 
require an additional action, e.g., a detour to a charging loca 
tion to charge the electric vehicle. For example, the method 
may transmit a message to one or more user devices, or an 
interface integrated in the electric vehicle to notify the user 
that the trip may not be safely attempted with the current 
energy state of an electric Vehicle. The message may include 
a recommendation (broadly proposed energy transactions) as 
to one or more charging stations along the route to the 
intended destination. The message may include the driving 
directions to the charging station, the cost per unit of energy 
charged by the charging stations, the minimum amount of 
charge time that is needed at the charging station to reach the 
intended destination, and so on. 
0035. It should be noted that step 220 can be a step that is 
repetitively executed. For example, an electric vehicle, such 
as any of electric vehicles 102-107 depicted in FIG. 1, may 
periodically transmit information relating to its current loca 
tion, bearing, Velocity, quantity of available energy, current 
rate of energy consumption, and other data. The current rate 
of energy consumption information may comprise an instan 
taneous or average velocity over certain time periods which 
may be configurable parameters. 
0036. At step 230, the method determines whether the user 
and the electric vehicle have arrived at the intended destina 
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tion. If not, the method returns to step 220 to receive current 
information, e.g., pertaining to energy use or current location 
of the vehicle, e.g., the computer in the vehicle or the user's 
Smartphone may periodically provide current information to 
the application server 112. In this manner, the method is able 
to continuously monitor whether the user has deviated from 
the intended course. 

0037 For example, if the user obtains notification from the 
method that a particular trip may be safely completed, but the 
user decides instead to drive to another intermediate location 
before continuing to the intended destination, and if Such 
“unannounced' detouris detected, then the method can moni 
tor whether the trip may be trending towards becoming a 
non-recommended trip. In addition, in one embodiment upon 
detecting a deviation from the intended course, the method 
may query the user as to his alternative plans. For example, if 
the user informs an intermediate destination to the method 
and the method calculates that the full trip will not be possible 
with the current energy state of an electric vehicle, the method 
can notify the user and begin calculating alternatives. For 
example, the method may identify possible charging loca 
tions along the new route and provide one or more choices to 
the user as to when and where sufficient charge can be 
acquired in order to complete the trip. 
0038. If the method determines that the user has arrived at 
the intended destination at step 230, the method proceeds to 
step 240. 
0039. At step 240, the method receives confirmation of the 
arrival of the user at the intended destination, e.g., via an IVR 
query and response. For example, the user may actively 
inform the application server via the computer in the vehicle 
or via the smart phone that he or she has arrived at the 
intended destination and that the current intended energy use 
has come to an end. For example, the application server can 
automatically (e.g., based on GPS coordinates) send a short 
message, “Arrived at intended destination? Press “1” for yes, 
and “O'” for no' to the user, where the user can reply accord 
ingly and the like. 
0040. In one embodiment, the method receives additional 
input as to the next intended energy use. For example, the 
method may query the user via a set of predictive menus about 
future travel plans and scheduling. For example, a user may 
just have arrived at home after a day at work on a Tuesday. In 
addition, the method may have gathered calendar data and 
historical data at step 210 which indicates that the user intends 
to travel directly to work the next morning and that the user 
typically travels directly to work on weekday mornings. 
Therefore, the method may query the user whether the user 
intends to travel directly to work in the morning as usual. In 
addition, the method may query whether the user intends to 
do any unscheduled errands during the next day's evening that 
may require the use of the vehicle. If the user responses 
indicate that there are no deviations from the predicted sched 
ule, the method may determine that a charging should be 
performed in the user's home garage for a predetermined 
amount of time, e.g., after 11:00 pm to get the best charging 
rate, for only four hours to achieve the predicted energy use 
for tomorrow's itinerary, and so on. For example, the recom 
mendation must be sufficient to provide adequate charge 
replenishment to complete a round trip to and from work the 
next day, while taking advantage of less expensive electric 
energy rates overnight. Alternatively, the method may, based 
upon information obtained from the user's office building, 
determine that a cost-efficient and convenient charging could 
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be completed in the office garage the next day between 9:30 
a.m. and 4:00 p.m. while the user is in the office. If that is the 
case, the method may adjust the recommendation Such that 
the user may only charge the vehicle at home up to the point 
that will allow the user to arrive at the office garage the next 
day to take advantage of the lower charging rate, and so on. 
0041. In step 250, the method may provide one or more 
alternative charging scenario recommendations (broadly one 
or more proposed energy transactions) to the user. For 
instance, in the example given above, the method may deter 
mine that an overnight charging at home or charging at the 
office parking garage during work the next day are equally 
viable alternatives for the user. The method may provide these 
two alternative recommendations to an endpoint device (e.g., 
a Smartphone, an interface or computer in the vehicle, and the 
like) associated with the user and await a response from the 
user selecting one of the two. For example, the office garage 
may have limited charging resources which must be sched 
uled in advance and if the user does not select this option in a 
timely manner, it may become unavailable due to another user 
claiming the use of the charging resource during the same 
time slot. 

0042. At step 260, the method receives a response from the 
user selecting or rejecting a charging/sourcing recommenda 
tion. If a user rejects all of the recommended charging/sourc 
ing scenarios, the method may alternatively return to step 250 
to calculate additional possible charging scenarios for the 
user, or the method may prompt the user to manually schedule 
an intended charging, giving the location, time and/or amount 
of charge to be obtained. If the user selects a recommended 
charging scenario or manually provides an intended charging 
scenario that will require the use of a particular resource (e.g., 
one of the possible energy sources discussed above), the 
method may, in some embodiments, proceed to schedule the 
resource. For example, if the method offered the user a choice 
of charging at a third party charging station near the user's 
office during the workday the next day, the method may 
transmit a confirmation to the third party charging station 
reserving a charging station for the required time so that the 
user's charging need will be assured. 
0043 Alternatively, if the method recommends selling 
energy back to the energy grid at step 250 and the user accepts 
the recommendation at step 260, then the method may also 
transmit a confirmation to the energy grid 130 noting the 
location and duration where the user will hook-up with the 
energy grid 130 to provision the charge. For example, ifa user 
arrives at the office and there is insufficient energy that is 
reserved for charging electric Vehicles, e.g., a very high elec 
tric energy use day due to extremely hot weather, roving 
brown-outs and the like, then a user may opt to provide a 
portion of the stored energy in the vehicle to be provided back 
to the energy grid or to another user at the office location. 
0044. At optional step 270, the method monitors the con 
Sumption or provisioning of energy. For example, the method 
may monitor both ends of a scheduled energy transaction, 
obtaining data on the current state of an electric Vehicle and 
obtaining information on the quantity of energy transferred to 
or from the energy grid. For example, if the car is charging at 
home, the computer in the car may periodically send a mes 
sage to the application server 112 indicating the current 
charge state of the vehicle. Optionally, in turn the application 
server may send a notification to the user (e.g., an email, an 
SMS message, and the like) or a notification to the computer 
in the vehicle that the charging has reached a level sufficient 
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to achieve the next day's itinerary. This will allow the user or 
the computer in the vehicle to terminate the charging process, 
which may extend battery life. Step 270 is deemed optional 
because the current charge state of the vehicle can in fact be 
provided at step 220 when the user operates the vehicle in the 
next instance. 
0045. In optional step 280, the method may detect if there 
are any user changes to the ongoing energy transaction. In 
other words, the method may monitor for user changes that 
may affect an ongoing scheduled energy transaction. For 
example, if the method is notified of a change in user status, 
e.g., via a notification message from the user, the method 
loops back to step 220 and receives further and additional 
information related to current energy use. For example, the 
user may have left his electric Vehicle at a charging station in 
his office parking lot in the morning and has been working in 
the office. At noon, the user may receive a call from his spouse 
indicating a change in evening plans. For example, the user 
may now need to pickup a child after school at 3:30PM. If the 
scheduled charging was supposed to be completed at 4:00 
PM, a change will need to be made to the energy transaction. 
For example, the energy transaction may simply be resched 
uled to terminate at 3:00 PM and the electric vehicle will be 
only partially charged instead of fully charged. 
0046 Alternatively, if the originally scheduled energy 
transaction involved a less expensive slow-trickle charge, the 
method may notify the charging station and the electric 
vehicle of the need to change to a fast charge at Some point 
during the energy transaction. In this manner, the combina 
tion of slow trickle charging and fast charging may be com 
bined to fully charge the electric vehicle's batteries before the 
3:00 PM departure time. If a user change is detected, the 
method returns to step 220 to gather updated information, 
including new user-specific information Such as a revised 
afternoon schedule. If no user change is detected in connec 
tion with the ongoing energy transaction, the method pro 
ceeds to step 290. 
0047. In optional step 290, the method determines if the 
energy transaction is successfully completed. If the query is 
negatively answered, then the method returns to step 270 to 
continue monitoring the energy transaction. If the query is 
positively answered, then the method ends at step 295. It 
should be noted that the method 200 may begin anew at step 
220 as the user returns to the vehicle some time after the end 
of the previous iteration of the method at step 295. In this 
manner, the method may be performed repeatedly for a user 
during the life-cycle of the electric vehicle. 
0048. It should be noted that although not specifically 
specified, one or more steps of method 200 may include a 
storing, displaying and/or outputting step as required for a 
particular application. In other words, any data, records, 
fields, and/or intermediate results discussed in the method can 
be stored, displayed and/or outputted to another device as 
required for a particular application. Furthermore, steps or 
blocks in FIG. 2 that recite a determining operation or involve 
a decision, do not necessarily require that both branches of the 
determining operation be practiced. In other words, one of the 
branches of the determining operation can be deemed as an 
optional step. 
0049 FIG.3 depicts a high-level block diagram of agen 
eral-purpose computer Suitable for use in performing the 
functions described herein. As depicted in FIG.3, the system 
300 comprises a processor element 302 (e.g., a CPU), a 
memory 304, e.g., random access memory (RAM) and/or 
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read only memory (ROM), a module 305 for managing the 
provisioning of energy to or from a mobile energy consuming 
device, and various input/output devices 306 (e.g., Storage 
devices, including but not limited to, a tape drive, a floppy 
drive, a hard disk drive or a compact disk drive, a receiver, a 
transmitter, a speaker, a display, a speech synthesizer, an 
output port, and a user input device (such as a keyboard, a 
keypad, a mouse, and the like)). 
0050. It should be noted that the present disclosure can be 
implemented in Software and/or in a combination of software 
and hardware, e.g., using application specific integrated cir 
cuits (ASIC), a general purpose computer or any other hard 
ware equivalents. In one embodiment, the present module or 
process 405 for creating a Social network map using non 
Voice communications can be loaded into memory 304 and 
executed by processor 302 to implement the functions as 
discussed above. As such, the present module 305 for man 
aging the provisioning of energy to or from a mobile energy 
consuming device (including associated data structures) of 
the present disclosure can be stored on a computer readable 
storage medium, e.g., RAM memory, magnetic or optical 
drive or diskette and the like. 
0051 While various embodiments have been described 
above, it should be understood that they have been presented 
by way of example only, and not limitation. Thus, the breadth 
and scope of a preferred embodiment should not be limited by 
any of the above-described exemplary embodiments, but 
should be defined only in accordance with the following 
claims and their equivalents. 
What is claimed is: 
1. A method for managing a provisioning of energy via a 

communication network, comprising: 
receiving a current intended energy use for a mobile energy 

storage device associated with a user; 
analyzing whether said current intended energy use is 

achievable based upon a current energy state of said 
mobile energy storage device; and 

providing a recommendation to an endpoint device asso 
ciated with said user in response to said current intended 
energy use. 

2. The method of claim 1, wherein said current intended 
energy use comprises a current location of said mobile energy 
storage device and an intended destination. 

3. The method of claim 1, wherein the communication 
network comprises an Internet Protocol (IP) Multimedia Sub 
system IMS network. 

4. The method of claim 1, wherein said analyzing is per 
formed by an application server deployed in said communi 
cation network. 

5. The method of claim 1, wherein said analyzing applies 
user information comprising at least one of a user Schedule, 
calendar data, historical data, family member data, charging 
type information, charging rate information, or billing infor 
mation. 

6. The method of claim 5, wherein said user information is 
provided automatically by the mobile energy storage device. 

7. The method of claim 5, wherein said user information is 
provided by the user. 

8. The method of claim 1, wherein said analyzing applies 
energy repository information comprising at least one of an 
energy cost, a charging location, charging type information, 
billing information, an opportunity to sell charge back to an 
energy grid, or an opportunity to sell charge to another user. 
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9. The method of claim 1, wherein said recommendation 
comprises a recommendation to obtain energy from an energy 
Source comprising at least one of an energy utility, a third 
party charging station, a home, or an office building. 

10. The method of claim 1, wherein said recommendation 
comprises one or more proposed energy transactions between 
the mobile energy storage device and at least one energy 
SOUC. 

11. The method of claim 10, further comprising: 
receiving a selection from the user in response to the one or 
more proposed energy transactions. 

12. The method of claim 1, further comprising: 
monitoring said mobile energy storage device for a 

completion of said current intended energy use. 
13. The method of claim 12, further comprising: 
detecting said completion of said current intended energy 

use; and 
sending a second recommendation that comprises one or 
more proposed energy transactions between the mobile 
energy storage device and at least one energy source. 

14. A computer-readable storage medium having stored 
thereona plurality of instructions, the plurality of instructions 
including instructions which, when executed by a processor, 
cause the processor to perform steps of a method for manag 
ing a provisioning of energy via a communication network, 
comprising: 

receiving a current intended energy use for a mobile energy 
storage device associated with a user; 

analyzing whether said current intended energy use is 
achievable based upon a current energy state of said 
mobile energy storage device; and 

providing a recommendation to an endpoint device asso 
ciated with said user in response to said current intended 
energy use. 
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15. The computer-readable storage medium of claim 14, 
wherein said current intended energy use comprises a current 
location of said mobile energy storage device and an intended 
destination. 

16. The computer-readable storage medium of claim 14, 
wherein said analyzing is performed by an application server 
deployed in said communication network. 

17. The computer-readable storage medium of claim 14, 
wherein said analyzing applies user information comprising 
at least one of a userschedule, calendar data, historical data, 
family member data, charging type information, charging rate 
information, or billing information. 

18. The computer-readable storage medium of claim 17, 
wherein said user information is provided automatically by 
the mobile energy storage device. 

19. The computer-readable storage medium of claim 14, 
wherein said analyzing applies energy repository informa 

tion comprising at least one of an energy cost, a charg 
ing location, charging type information, billing informa 
tion, an opportunity to sell charge back to an energy grid, 
or an opportunity to sell charge to another user; and 

wherein said recommendation comprises a recommenda 
tion to obtain energy from an energy source comprising 
at least one of an energy utility, a third party charging 
station, a home, or an office building. 

20. An apparatus for managing a provisioning of energy via 
a communication network, comprising: 
means for receiving a current intended energy use for a 

mobile energy storage device associated with a user; 
means for analyzing whether said current intended energy 

use is achievable based upon a current energy state of 
said mobile energy storage device; and 

means for providing a recommendation to an endpoint 
device associated with said user in response to said 
current intended energy use. 
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